Investigation of vitamin A and carotene metabolism in diabetes mellitus has led to several interesting observations by different workers. Ralli, et al (1) have shown that the blood level of carotene is higher in the diabetic than in the normal. She also found that the administration of carotene in oil to diabetic patients caused the blood carotene to rise to a higher level and to remain there longer than in the normal controls. From this Ralli postulated that in diabetes there is a diminished ability of the liver to convert carotene to vitamin A. Brazer and Curtis (2) found supporting evidence for this theory in work based on the Jeans biophotometer test. They reported that dark adaptation was abnormally slow in patients with diabetes mellitus, indicating vitamin A deficiency. The administration of carotene to these patients caused no change in the biophotometer reading, whereas vitamin A, in equivalent amounts, quickly returned their dark adaptation time to normal.
Recent work in our laboratory (3), using rats, has shown that the concentration of vitamin A in the blood is a reliable index to the vitamin A status of the body. In view of this, we felt that it was of interest to investigate further the vitamin A of the diabetic individual and to examine the theory postulated by Ralli 620 mi) to the spectroscopic unit E (1 per cent, 1 cm., 328 m/A) (5), and applying the value for crystalline vitamin A determined by Holmes and Corbet (6) , it is possible to express our results as micrograms per 100 cc. Carotene, which is also recorded in micrograms per 100 cc., was calculated from a standard reference curve, using two sources of crystalline carotene (Eastman Kodak Company 3702 and Nutritional Research Associates, Inc.) with color filter 440. By this method, plasma vitamin A and carotene concentrations were determined on a number of healthy controls (physicians, dietitians, nurses, and laboratory workers, all eating in the same dining room). The blood on which the controlled with insulin. Two of them remained aglycosuric throughout the period and the third showed a small amount of sugar in two of four daily urine specimens. The ages of all patients ranged from 13 to 41 years. Ten were under 25, the remaining six over 25. All presented a history of the typical onset of the disease-polyuria, polyphagia, polydipsia and weight loss. Twelve had ketonuria on various admissions and of the remaining four, three were admitted in diabetic coma and the fourth gave a history of such an attack. In every case the fasting blood sugar before treatment was more than 187 milligrams per cent. With the use of diets containing from 150 to 300 grams of carbohydrate, it was necessary to use insulin in every case in amounts ranging from 30 to 105 units daily. The diabetes in these sixteen patients ranged from moderate to greatest severity, as would be expected in any such group of young diabetics. The vitamin A values for the juvenile diabetics are surprisingly constant. With the exception of one high value (56.6 mgm. per 100 cc.) in a patient with xanthoma diabeticorum, all fell within the normal range and the average is the same as it is for the normal subjects. The constancy of the vitamin A concentrations in these patients was not related to the widely varying carotene concentrations. A large number of the latter fall above the normal range, and the average is significantly higher than is the carotene average of the normals.
Carotene tolerance data with both normal and diabetic subjects were also obtained. In this way we were able to compare the concentrations of vitamin A and carotene attained in the blood and the subsequent rate of decline in the two classes of subjects after administration of a massive dose of carotene. In all cases several determinations were run during the week prior to administration of carotene to determine the average concentration in the blood for each subject. During this time the subjects were on a standard diet containing 7500 International Units of vitamirn A. Eighty milligrams (130,000 International Units) of carotene in oil were given by mouth. Blood analyses were made at two, four, six, and nine hours after the administration, and daily thereafter for the ensuing five days. A summary of the results is presented in Figure 1 . The concentration of carotene in the blood did not rise to as high a level as might be expected, in view of the massive dose given, in either the diabetic or the normal subjects. The stools were observed to be reddish in color, indicating that the carotene was not well absorbed from the intestine. However, the diabetics did not show a greater rise in the concentration of carotene in the blood, nor did the concentrations remain elevated longer than in the normals. The variations in the concentration of vitamin A in the blood did not alter significantly in either group of subjects throughout the experiment. This observation, plus the fact that the entire group of diabetics studied had normal concentrations of vitamin A in the blood, did not indicate that the liver of the diabetic converts carotene to vitamin A more slowly than the normal. This study, of course, represents a small group of diabetic subjects, and the results are not statistically conclusive. Josephs (8) Figure 2 . It is interesting to note the steady decline in carotene level until definitely subnormal concentrations were reached in both cases. The vitamin A, on the other hand, was lowered only a small -amount and, at the end of the depletion period, was still well within the normal range. In the case of M. M., the vitamin A supplement (100,-000 International Units as cod liver oil for four days) caused an immediate elevation in vitamin A, reaching a super-normal concentration (70.5 mgm. per 100 cc.) on the third day, then quickly falling to within the normal range. Due to the return to a normal diet, carotene was restored to a normal value in two days. A falling carotene blood level appears to be the first sign of an impending vitamin A deficiency. Since food is the principle source of carotene for the blood, whereas the vitamin A concentrations may be maintained either from the diet or the liver stores, this would be expected. In contrast to Steininger et al (12) , who found that the concentration of vitamin A in the blood fell markedly even during the first week on a depletion diet, in the present investigation the concentration was not lowered significantly by forty days on the special diet If the values obtained for vitamin A in the blood are interpreted in the light of our rat studies (3), they suggest that the liver still had a plentiful store of vitamin A. Even if a drop in the blood level had indicated serious impairment to the liver stores, con-siderable time might elapse before physiological symptoms associated with avitaminosis A would assert themselves.
Biophotometric readings according to the Jeans (7) technique were carried out during the course of depletion of M. M. and A. C., and also on various of our diabetic subjects. These data are not included in this paper because results were so variable that it was impossible to draw any conclusions from them. In addition, the reliability of biophotometric data has been widely criticized (9, 10, 11) . Hecht and Mandelbaum (10), using a different technique, by which they measured both rod and cone adaptation, state that measurements of dark adaptation, when made under critically standardized conditions, may be used as an aid in the diagnosis of avitaminosis A. Steininger and Roberts (11, 12) , using the Jeans technique, have concluded that, although there is a relationship between vitamin A deficiency and biophotometer readings, it is not close enough to detect subclinical deficiencies. In addition, they were unable to find any correlation between the biophotometer readings and the concentrations of vitamin A in the blood. Since it is still a controversial subject, we felt that our data would have little significance.
It seems evident that the vitamin A plasma concentration is altered only in extreme cases of vitamin deficiency. The depletion period for the two subjects just discussed was not long enough to reach this critically low level of vitamin A. The diabetic group showed that the disease did not at all affect normal vitamin A concentrations in the blood. However, there is some disturbance in carotene metabolism in diabetes, since many of our patients had clinical carotenemia, as evidenced by yellow pigment deposits, especially in the palms of the hands. Our evidence leads us to conclude that it is not necessarily an impairment of the mechanism that converts carotene to vitamin A. 2. Blood plasma concentrations were determined in patients with diabetes mellitus. The average carotene concentration for the diabetic group was significantly higher than for the normal group, while the vitamin A concentrations were the same.
3. Carotene tolerance curves were run on three normal and on three diabetic subjects. There was no delay in the fall of the carotene concentrations attained in the diabetic subjects after the administration of 80 milligrams (130,000 International Units) of carotene. This may be an indication that the carotenemia observed in diabetics is not due to the failure of conversion of carotene to vitamin A.
4. Two normal subjects were depleted for forty-two and thirty-nine days. One was given vitamin A concentrate. During this time records were kept of the blood plasma concentration for carotene and vitamin A. The carotene fell to subnormal levels but the vitamin A was not appreciably changed.
